Influence of cytosolic AGS3 on receptor--G protein coupling.
Activator of G protein signaling 3 (AGS3) activates the Gbetagamma mating pathway in yeast in a manner that is independent of heptahelical receptors. It competes with Gbetagamma subunits to bind GDP-bound Gi/o(alpha) subunits via four repeated G protein regulatory (GPR) domains in the carboxyl-terminal half of the molecule. However, little is known about the functional role of AGS3 in cellular signaling. Here the effect of AGS3 on receptor-G protein coupling was examined in an Sf9 cell membrane-based reconstitution system. A GST-AGS3-GPR fusion protein containing the four individual AGS3-GPR domains inhibits receptor coupling to Galpha subunits as effectively as native AGS3 and more effectively than GST fusion proteins containing the individual AGS3-GPR domains. While none of the GPR domains distinguished among the three G(i)alpha subunits, both individual and full-length GPR domains interacted more weakly with G(o)alpha than with G(i)alpha. Cytosolic AGS3, but not membrane-associated AGS3, can interact with G(i)alpha subunits and disrupt their receptor coupling. Immunoblotting studies reveal that cytosolic AGS3 can remove G(i)alpha subunits from the membrane and sequester G(i)alpha subunits in the cytosol. These findings suggest that AGS3 may downregulate heterotrimeric G protein signaling by interfering with receptor coupling.